Nickel is a heavy metal that is toxic for humans, animals and plants. However, some plants are known as accumulator plants. In some plants, nickel has been introduced as beneficial element for growth and development. The aim of this study was to investigate the effect of different concentrations of nickel on some metabolites of Coriandrum Sativum L. The experiment was done under controlled conditions. Plant samples were kept in a growth chamber under standard conditions and treated with various concentrations of nickel for 12 weeks. Based on these results, leaf protein and sugar content decreased while the content of flavonoids, phenolic and flavonol increased.
The heavy elements are a group of environmental pollutants as their amount is increasing by the daily industrial development. The presence of these pollutants within the earth' ecosystem is a serious danger for the life of ecosystem (Nriogo, 1979) . The presence of these elements within the bio-environment is beyond the level which is being removed by the natural processes. So, the accumulations of these elements in the environment which are durable endanger the health of humans and also cause the severe toxicity through water and nutrients (Jiang, 2004) . Nickel is one of the natural elements which exist in different forms in the environment, rivers, lakes, oceans, soil, weather, drinking water and also in the body of animals and plants. Soil and its first sediments are the source of nickel. The soils of Iran contain of Co, Cr, Mg, Fe and Ni in the high level and N, Si, Ca and P in the less level. Though some of the ions of +2 heavy metals such as Ni have the important role in some of the metabolic activities in the plants, the increase of their cellular concentration is dangerousand toxic for all live cells (botanical or animalistic). In one hand, the high concentrations of these metals (more than their threshold) cause different problems in some of the botanical traits. Toxicity resulted from the high concentrations of nickel, from one hand, and its necessity for the growth of humans, in the other hand; indicate the significance of the toxicity factors of this element in this plant and also our information about its adsorption level by the plants which are grown in the conditions with different concentrations of nickel. The plants possess all kinds of secondary metabolites as one of them is flavonoids. The increase of flavonoid's metabolism and the amount of phenolic Compounds can be seen under the different environmental factors and stress conditions. The increase of soluble flavonoids such as ones which involve in the biosynthesis of lignin can change anatomy during stress. Flavonoids increase the stability of cell's wall and create the physical obstacle in order to protect the cells against the ineffective performance of heavy elements. During the recent years, the anti-oxidantal benefits of flavonoids and also the secondary metabolites were considered (Page et al., 2005) . Their anti-oxidantal activity, generally, is related to their revival trait as they can do various functions such as the reviving, giving hydrogen, removing the single oxygen and also joining with the elements (Sakihama, 2002) . Several reports are about the infusion of the accumulation of phenolic Compounds and the activity of peroxidases in the treated pants with the high levels of elements. Flavonoids are associated with the hydroxyl and carboxyl groups which can be joined with the heavy elements (Jung, 2003) . Roots of most plants are exposed to the heavy elements and the high level of flavonoids' production (Winkel, 2002) . The results of treatment with the elements showed the considerable increase in Phaseolus vulgaris. In general, it is assumed that flavonoids prevent the oxidative damage by removing all kinds of reactive oxygen and breaking the radical reactions during the lipid peroxidation. These oxidative effects require the revived form of flavonoids and their oxidized form acts as the peroxidant (Sakihama, 2002) . The secondary metabolites are being produced as the inactive saved precursors in the textures of the plants and then, they will be released in order to response to the environmental stresses. These substances in the textures of the plant are phenolic Compounds, flavonoids, glycosides, alkaloids (Lichetenthaler, 1999) .
METHODS AND MATERIALS
In this study, factorial experiments were done in the complete randomized form for studying the effect of nickel on the growth and some of the Compounds of Coriandrum sativum. Plantation bed of perlite was selected for the potted plantation. The seeds were disinfected in hypochlorite sodium 20%. In each pot, 12*14 dimensions, five seeds were put and the pots were placed / kept in the growth room under the controlled and light conditions "16.8 hours" (darkness/light), the temperature conditions 28/18 and relative moisture, 50%. After the growth of plants with six leaves, the solutions of the treatment were prepared and given to the plant. Depends on the considered treatment (0, 100 and 300 µM), the provided stocks for nickel were added to the basic nutritional solution for two times a week. The zero treatment from nickel was accounted as the control group. Meaning of zero concentration as the control is that no ion was added to them (in comparison to the treatment solutions), however, the basic amount of nickel in hoogland is available in all solutions. In the intervals between treatments for keeping the bed of soil wet and for preventing the accumulation of salt in the pots, distilled water was used. After 12 weeks, the considered parameters in the samples of plant were measured. Then, the results were analyzed by SPSS software 14 and the resulted averages were compared by Duncan test. After that, the Figs were mapped in Excel.
SUGAR CONTENT
0.1 gram of the fresh texture of the leave and its root was balanced by the lab. Balance, Sartorious, Model BPSIID, 4- with the accuracy of 10 and each sample was grinded in the Chinese mortar with 15 mL distilled water. After adding 2 mL copper sulfate solutions and 2 mL phosphomolibdic acid, the severity of solutions' adsorption was determined by the spectrophotometer system (with the wave length of 600 nm) and by the use of standard curve, the concentrations of these kinds of sugars were calculated (Somogy nelson 1952).
PROTEIN
Measuring the concentration of protein was done by Bradford 1976. One gram of fresh texture was grinded in a Chinese mortar contains of 5 mL tris-buffer-HCi, 0.05 molar with pH=7.5. The homogeneous solution was transferred to the centrifuge tube and the centrifugation of the samples was done for 25 minutes in 10000 g. In order to measure the concentration of protein, 0.1 mL protein extract and 5 mL Bioreh reagent were added. After 2 minutes, their adsorption was read by spectrophotometer in the wave length of 595 nm.
SECONDARY METABOLITES
0.5 g of the dry power of the plant was grinded in 25 mL of watery methanol (80%) and was put under the method of Ben Mary for 3 hours (70%). This extract was centrifuged for 15 minutes in 9000 runs. The methanol extract was removed from the sediment and kept in the freezer (-80).
PHENOL
Content of phenolics was determined by the method of Folin -Ciocalteu (Boonyuen et al., 2009 ). 9 mL distilled deionized water (ddH2O), 1 mL reagent Folin -Ciocalteu and 10 mL carbonate sodium 7% were added to 1 mL of this extract. The volume of solutions with ddH2O was about 25 mL. The adsorption in 700 nm was specified by the use of spectrophotometer.
FLAVONOIDS
Flavonoids were measured by the Calorimetry method of chloride ammonium (Chang et al., 2002) . 1 mL of standard solution or extract, 4 mL of ddH2O, 1.5 mL watery methanol 80%, 0.1 mL of chloride ammonium 10% and 0.1 mL of potassium acetate 1 molar were added to the dishes and the final volume was reached about 10 mL (with the use of ddH2O). Then, the dishes were put under the temperature of the room for 30 minutes and after that, the amount of adsorption was read in 415 nm with a spectrophotometer.
FLAVONOL
The determination of flavonol was done by the use of Akkol et al., in 2007 . The routine was used the standard method and based on it, the whole of flavonol was measured. 1 mL chloride ammonium 2% and 3 mL sodium acetate solution 5% were added to 1 mL methanol extract. The adsorption of samples was read in the wavelength of 445 nm under the determined temperature of room after passing 2 hours and 30 minutes. Fig 1, the amount of sugar of this plant in the treatment of nickel's stress is along with a significant decrease and in the concentration of 300 µM, its decrease to the control plant was about 1.7 times. Fig 2, the amount of protein in the leaves of this plant was decreased by the increase of nickel's concentration. This decrease in the treatment of 100 and 300 micro-molar was about 45 and 80%, respectively.
RESULTS

Based on
The amount of phenol was decreased by the increased on nickel's concentration.
The content of flavonoids in the concentration of 100 and 300 µM showed a significant increase to the control one. Also, the content of flavonol indicated the significant increase by increasing the concentration of nickel as this increase in the concentration "300 µM" of nickel is five times of control concentration. 
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DICUSSION
In the present study, the amount of sugar was decreased by the increase of the nickel's concentration. This decrease is being seen in the concentration of 100 µMof nickel. Based on the gained results of this study, it seems that reviving sugars did not consider in the revival path of these metabolites. Sugar is a combination which is produced during the stage of photosynthesis. The suppression of photosynthesis was reported during the stress of heavy metal in the strong plants. Kumar et al., (2012) stated that the sugar of wheat in the concentrations of 150, 280 and 600 ppm of copper and zinc decreases by the increase of concentration. The decrease of the sugar of treated plants with zinc oxide may due to the decrease of synthesis or the digression way from the synthesis path of sugars into the synthetic processes of other metabolites (Preeti and Tripathi, 2011) . These sugars are synthesized in the pantose path of oxidative phosphate and used as the precursors for the production of the secondary metabolites in the plants. Also Soltani Nezhad et al., in 2013 reported that the amount of sugar in the stress of zinc oxide in the licorice is along with the significant decrease. In some studies, it can be seen that by the increase of nickel in the environment, concentration of organic solutions and acids in different parts of the plant increase (Ross, 1994) . By increasing the concentration of this heavy metal in the environment, the secretion of solution sugars decreases from roots to the environment. This issue may be resulted from the inactivation of amylase enzyme. Or the cellular membranes may be under their affect as the secretion of solution's sugars to the outside of cell will be prevented. So, the high concentration of nickel prevents the formation of micoryhizae and the stability of azote in legumes which is agriculturally important. Also it seems that by increasing the concentration of nickel, the amount of protein decreases. The change of environmental conditions and also the environmental stresses such as salinity, dryness and the presence of heavy metals cause the osmotic changes of the plants. Several reports showed that the heavy metals disrupt the osmotic balance of plants. The plants use different mechanisms for overcoming the occurred osmotic stress due to the effect of heavy metals. Some of the plants possess more power and in order to keep their osmotic balance, they increase some of the osmotic metabolites such as proline, betaine and reviving carbohydrates (Ghosh and Singh, 2005) . Piruz et al (2011) reported that the amount of protein in the sunflower (in the concentration about 0.001 mM of Cr however in the other concentrations of this metal, there was not a significant difference. It has been reported that the decrease of the amount of protein in the high concentrations of the heavy metals is due to the increase of the activity of proteolytic enzymes. Also decrease in the amount of the protein of treated plants with the heavy metals (Cr) can be related to the different effect of the active kinds of oxygen or ROS as ROS by damaging the proteome of the plant can damage some of the proteins of this plant (Sandramoorthy et al., 2010) . The formation of ROS is one of the general responses of the plants to the wide range of bio and non-bio stresses. The heavy metals cause the formation of ROS in the cells as this event is a response to the stress (Davis et al., 2001; Karuppanapandian et al., 2009) . Nickel is a kind of toxic heavy metal which can produce the kinds of ROS such as peroxide hydrogen, peroxide radical and hydroxyl radical that causes the oxidative damage in the plants (Panada and Patara, 1997; Panada and Choudhury, 2004) . phenolic Compounds increased by the increase of nickel's concentration as this increase was considerable in the concentration of 300 -100 µM. The studies show that increase of phenolic Compounds can be due to some reasons such as the protective performance of these Compounds against the stress of heavy metals by chelating metals and removing the active kinds of oxygen (Lavid et al., 2002) or due to the increase of enzymes' activity which involve in the metabolism of these Compounds (Michalak, 2006) . The biosynthesis excitation of phenolic Compounds in wheat to the nickel and aluminum was observed (Diaz et al., 2001 ). The present study and the investigation of Winkel -Shirley (2002) about the maize showed that nickel by exciting the expression of the involved genes in the production of secondary metabolites increased the production of phenolic Compounds in the coriander. Soltani Nezhad et al., (2014) reported that the amount of phenolic Compounds of licorice in the concentration of 10 µM of copper oxide to the control one was associated with a significant increase. In the treated plant with zinc oxide, the amount of flavonoids was increased by the increase of the content of phenolic Compounds. The metabolism increase of phenil propanoid and the amount of phenolic Compounds is due to the different environmental factors and stress conditions (Sakihama et al ., 2002) . Flavonoids are the large group of phenolic Compounds in the plants as their production in the environmental stress increases by the increase of the activity of phenyl alanine amonialyse enzyme or PAL (Myung et al., 2009) . Synthesis of iso -flavonoids and some of the other flavonoids can be induced when some of the plants damage or infected or they are under the low temperature or the shortage of nutrients. Flavonoids are removing the free radicals and also they can act as the metal colletors based on their molecular structure (Soczynska and Kordala et al., 2001) . In this paper, the amount of flavonoids in the concentration of 300 µM was along with the significant increase. The increase of flavonoids by the metals of silver and ‫ﮐروم‬ and also copper was reported in the plans "Ononis arevensis" and "Digitalis Lanata", respectively (Tumova and Polivkova, 2006; Bota and Deliu, 2011) . Flavonoids are associated with the groups of carboxyl and hydroxyl as they can join with the heavy elements (Jung et al., 2003) . In the other experiment by Shakihama et al., in 2002 in the treatment with lead in Phaseolus vulgaris, the considerable increase of phenolic combination was shown. One of the reasons for increasing the phenolic compounds can be the increase of the activity of involved enzymes in the metabolism of phenolic Compounds during the stress of heavy metals (Michalak. A, 2006) . Based on the studies of Fcucht et al., in 1999 on Fagus sylvatica in an area with the air pollution, severe changes in the amount of flavonol were observed (Robels., et al.,2003) . Noori et al., in 2007 found out that in Robina pseudo-acacia, the increase of flavonoids and mirisitn was observed during the stress of fluoride. Also in accordance with the studies of Robles et al., in 2003 , simple flavone of miristin had a positive relation with O3 pollution and ozone induced the synthesis of miristin in the leaves of Pinus halepensis.
